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DD 364: 
Digital Design Studio IV
School of Art & Design
Instructor : Dr. Hyejin Hannah Kum-Biocca
Office: Colton 333
Office Hours: MR 11 AM-12 PM, 
ON-LINE During School Closure
Email: hkbiocca@njit.edu
Course Description
General Course Overview: Design studio focusing on two-
and three-dimensional visual communication of data, 
including interactive and scripted/animated communication 
as well as still-image utilization. Applications may include 
website creation, information kiosks, interactive exhibit 
design, educational videos, scientific visualization, and 
other graphics-intensive projects. 
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Revised on 4/16/2020  
ON-LINE During School Closure;
• CANVAS is a course website.
HTTPS://CANVAS.NJIT.EDU/
• Google Meet: Lecture/Tutorials/Studios/Presentation  
https://meet.google.com/ebd-dexw-xjx
dial +1 276-796-8077 and enter this PIN: 134 746 252#
ON-LINE
Tutorials
Final Project
Course Objectives 
 Learn about interactivity thorough the production of artistic projects. 
 To polish your skills in digital aesthetics. (It is a “design” course.)  
 To learn the basic principles of computer graphics and exhibit design 
 To obtain sufficient exposure to physical computing technologies and their applications in design.  
 Provide exposure to various sensors, actuators, and their applications in design.   
 To gain an understanding of human-computer interactions and physical computing.  
 To develop advanced skills in digital fabrication techniques using various prototyping tools.  
Student Learning Outcomes 
This course is designed to achieve the following learning outcomes as per the course specification. 
Upon successful completion of this course, students will be able to: 
SLO 1. Understand different motion graphics as they 2D/3D graphic design for the diverse viewer.  (Assessed through lectures, 
tutorials, projects, and reviews). Gather and understand viewer requirements. 
SLO 2. Conduct and plan for the Interactive Exhibit Design for various purposes.  
SLO 3. Apply human-computer Interaction principles, methods, techniques, and guidelines for Human-centered design and 
development. 
SLO 4. Analytically interpret the interplay between human beings, tasks, technologies, and contexts. 
SLO 5. Discuss outstanding problems in interaction design. 
ACADEMIC INTEGRITY 
Honesty is of paramount importance, and students are expected to hold the highest standards of academic integrity and 
comply with the University Code on Academic Integrity (which may be downloaded from:  
https://www.njit.edu/policies/sites/policies/files/academic-integrity-code.pdf ) All students are responsible for upholding the 
integrity of NJIT and must bring violations of the policy to the Office of the Dean of Students. To be clear, do your own work 
(except when group work is assigned), cite sources properly when writing or presenting research, and comply with 
requirements for examinations, quizzes, and projects. 
ASSIGNMENTS 
Individual/Team projects and assignments will be graded and the overall semester grade will be determined by a combined 
average, with each project receiving a weighted value roughly in proportion to the time allotted for it. Although the 
proportions may be adjusted – and additional or modified assignments may be inserted, the preliminary plan for distribution is 
as front page. (Notes: There will be assigned readings. Each student will be expected to read the material for each class and 
participate in the discussion. Kepler Posting & Google Drive Uploading is also required. *Please also see below section for the 
attendance requirement.) 
GRADING 
The instructor will take attendance at the beginning of each class.  
NJIT uses the following grades: 
A/4.0 (superior);  
B+/3.5 (excellent);  
B/3.0 (very good);  
C+/2.5 (good);  
C/2.0 (acceptable);  
D/1.0 (minimum);  
F/0.0 (inadequate).  
ALL students (regardless of “home program” at NJIT) enrolled for classes in the School of Art + Design also have an attendance 
requirement overlaid on the grading criteria. *No more than three unexcused absences are permitted without a grade 
reduction. Each unexcused absence above three (starting with the fourth) will result in a full grade reduction for the semester. 
In other words, four absences would result in a maximum grade of B (assuming everything done is of “A” quality), five absences 
would result in a maximum grade of “C”, six in a maximum grade of “D”, etc. Students do NOT receive extensions for 
submission of work due to any unexcused absences. Acceptance of late work is at the discretion of the individual instructor. 
Absences for illness in order to be excused MUST be accompanied by documentation from professional medical personnel who 
are NOT members of your family. Since religious holidays are known in advance, students who expect to be absent due to 
religious holidays must notify their instructor by the second week of class. 
COMPUTER 
DURING SCHOOL CLOSURE, ACCESS TO A COMPUTER WITH HIGH SPEED INTERNET CONNECTION, *WEBCAM (INTERNAL OR EXPTENAL), 
MICROPHONE AND AUDIO (INTERNAL OR EXTERNAL), AND *WINDOW/APPLE OPERATING SYSTEM IS REQUIRED.  
CANVAS: CANVAS WILL BE USED AS A COURSE WEBSITE. LOGIN THROUGH HTTPS://CANVAS.NJIT.EDU/  
Google Meet: Lecture/Tutorials/Studios/Presentation  
Google Meet https://meet.google.com/ebd-dexw-xjx, dial +1 276-796-8077 and enter this PIN: 134 746 252# 
 
SOFTWARE and HARDWARE: 
We will use the followings:  
Software:  
 After Effect  
 Adobe CC 
 Unity 3D: Game Engines 
 Modeling/Rending: Any 3-D modeling, rendering, and/or any other digital design software 
 Processing: Graphic programming language for designers based on Java 
 Arduino: open source software to control microcontrollers 
 MadMapper 
 Tinkercad 
 
Hardware:  
 Paper Circuit 
 Lily Pad Arduino  
 Arduino: Microcontroller with open source software 
 3D Printer 
 Virtual reality  
 HoloLens: AR Head-mounted displays 
 Kinect Sensor: Motion sensor from Microsoft 
 Other Sensors: light sensors, distance sensors, pressure sensors, etc. 
 Actuators: LEDs, Servo Motors, etc. 
 
Etc.:  
 Scissors 
 Scotch tape 
 
Screen-Capture Software: 
You also need Screen-Capture software for many assignments to record your interactive project by recording live 
demonstrations from your computer monitor to submit movie files.   
 Camtasia, Bandicam (http://www.bandicam.com/), Fraps, and so on.   
http://camstudio.org/ (Please find one that works for you the best.)  
MATERIALS 
Throughout the term there will be a number of physical fabrication projects requiring the use of traditional media. For 
example, you will be expected to cut various materials and to glue to a backing material, so a Xacto knife, straight edge for 
cutting, and various adhesives will be required. Based on design of your project, you will need materials, such as Plexiglas, 
wood, form boards, and so on, to fabricate your physical projects. The instructor will suggest certain materials at the beginning 
of each assignment based on your design direction. If you work on a project with electronics, you might need to purchase 
sensors, LEDs, motors, and so on based on your project’s ideas. For the Interactive Media project, you will use Arduino. You 
need prepare the Arduino Tool kit from; 
https://www.amazon.com/gp/product/B01D8KOZF4/ref=ppx_yo_dt_b_asin_title_o06_s00?ie=UTF8&psc=1 
ACCOMMODATIONS FOR DISABILITIES 
NJIT and instructors will endeavor to make any accommodations required and necessary for the success of students with 
disabilities. However, in order to receive accommodations, disabilities MUST be documented with the NJIT Disability Office 
AND notification of request for accommodation must be made to the instructor by the second week of class. No 
accommodations can be granted “after the fact” unless due to a situation (injury/illness/etc.) that occurs or is documented 
during the semester. In those instances, accommodations will commence upon notification or observation of the disability. If 
approved for accommodation(s), it is at the discretion of the student whether or not to avail him/herself of these 
opportunities. Failure to utilize approved accommodations will not be considered when preparing final grades or assessments 
for the course. Please understand that some accommodations are publicly evident (like extended time on project 
presentations) and utilization of these accommodations will be seen by other students. 
CELL PHONE USE AND MISCELLANEOUS POLICIES 
Cell phone use (including texting) is NOT permitted during lectures and presentations at any time! It is a distraction that steals 
the ability to concentrate on students and the presenter. The permission to use cell phones during lab time is strictly and 
completely at the discretion of the individual section instructor. When permitted, students should go into the corridor to 
speak. Use of cell phones during periods of student presentations or faculty instruction is not approved at any time.  
Lectures may not be recorded without permission of the instructor. Due to the inclusion of copyrighted material/intellectual 
property within “fair use” provisions, visual content of the lectures may not, under any circumstances, be recorded.  
THE ART+DESIGN STUDENT GUIDEBOOK 
(If there is the Updated version, you may be download on Google Drive during the Course) 
Please also see it from here. This guidebook provides an overview of NJIT academic policies, details policies and protocols 
particular to our School, and offers additional information to help you succeed in the School of Art+Design. 
BIBLIOGRAPHY 
Suggested Books / Reference Books:    
(For practical references; additional readings for theory will be distributed in class)  
Unity 
Unity game development essentials : build fully functional, professional 3D  games with realistic environments, sound, 
dynamic effects, and more! /   
Will Goldstone  
Birmingham, England : Packt Publishing, 2009  
ISBN: 9781847198181   
T385 .G65 2009   (NJIT Library)  
 
Beginning 3D game development with Unity 4 : all-in-one, multi-platform game development / Sue Blackman.  
Blackman, Sue, 2013  QA76.76.C672 B58 2013 (NJIT Library)  
 Arduino  
Making Things Talk, 2nd Edition  
Using Sensors, Networks, and Arduino to see, hear, and feel your world   
Tom Igoe  
Publisher: O'Reilly Media / Make  
Released: September 2011  
ISBN:978-1-4493-9243-7 | ISBN 10:1-4493-9243-1   
TJ223.P76 I46 2011 (NJIT library)  
Making Things See   
3D vision with Kinect, Processing, Arduino, and MakerBot   
Greg Borenstein  
Publisher: O'Reilly Media / Make  
Released: October 2011  
ISBN: 978-1-4493-0707-3 | ISBN 10:1-4493-0707-8  
TA1634 .B649 2012 (NJIT library)  
 
Arduino Cookbook   
Michael Margolis  
Publisher: O'Reilly Media; 1 edition (March 31, 2011)   
ISBN-10: 0596802471   
ISBN-13: 978-0596802479   
 
Programming Interactivity:   
A Designer's Guide to Processing, Arduino, and OpenFrameworks   
Joshua Noble,   
O'Reilly Media; 1 edition (July 21, 2009)   
ISBN-10: 0596154143  
QA76.76.I59 N63 2009 (NJIT Main library)  
  
Processing  
Learning Processing:   
A Beginner’s Guide to Programming Images, Animation, and Interaction    
Dniel Shiffman   http://www.learningprocessing.com/ http://www.shiffman.net/bio/  
(This book's website provides extremely helpful examples & tutorials.)  
 
Processing: A Programming Handbook for Visual Designers and Artists   
Casey Reas,   
The MIT Press (September 30, 2007) ISBN-10: 0262182629   
QA76.6 .R4138 2007  (NJIT Library)  
 
Algorithms for Visual Design Using the Processing Language  
Kostas Terzidis, Wiley (May 11, 2009)   
ISBN-10: 0470375485   
QA76.73.P75 T493 2009 (NJIT Main Library)  
 
Processing: creative coding and computational art  
Greenberg, Ira.   
Berkeley, CA : Friends of Ed, an Apress Co., 2007.  
ISBN: 9781590596173  
T385 .G74 2007  (NJIT Library)  
 
Visualizing Data:   
Exploring and Explaining Data with the Processing Environment  
Ben Fry,   
O'Reilly Media; 1 edition (January 11, 2008)  
ISBN-10: 0596514557   
T385 .F79 2008  (NJIT Library Reference Sec.)  
 
Generative design: visualize, program, and create with processing  
Bohnacker, Hartmut  
Princeton Architectural Press, 2012.  
ISBN:9781616890773  
N7433.8 .B6313 2012  (NJIT Library)  
  
(Notes: There are many more books on Unity in the NJIT libraries. Choose one that works for you.)  
 
ON-LINE RESOURCES:  
3D Print 
https://www.tinkercad.com/ 
Arduino  
http://arduino.cc/en/  Official site   
Arduino Tutorial Website by ex-MIT Limor at ladyada.net    
https://www.elegoo.com/download/ Arduino tool kit site (Download Textbook, software, library) 
 
Processing   
http://processing.org/  Official website:        
http://www.openprocessing.org/  Forum with code examples:       
 
Code Samples: 
http://formandcode.com/code-examples/ Form+Code 
http://natureofcode.com/book/ Daniel Shiffman’s Book  
 
Unity3D  
http://unity3d.com/ Official site 
https://www.youtube.com/watch?v=of_oLAvWfSI&t=484s Unity with Arduino 
https://www.udemy.com/virtual-reality-with-arduino/ 
 
EXAMPLE PROJECTS:  
https://www.instructables.com/ 
https://makezine.com/ 
https://www.pinterest.com/ 
 
(3D PRINT) 
https://www.youtube.com/watch?v=0wWG_3MeyHk 
https://www.thingiverse.com/ 
 
(E-TEXTILE) 
https://www.youtube.com/watch?v=mut4zTQuz88 
https://www.instructables.com/id/musical-conductivity-detecting-light-up-hoodie/ 
http://loxtk.com/help/removeAB.php 
https://www.instructables.com/id/E-Textiles/ 
 
(ARDUINO) 
SADI Arduino light transfer project:  
Magic Light by Mimi Son: Something I found on Vimeo...   
stretching interaction by Jules Fennis: Something I found on vimeo...   
The Sea Light by Kirsten Halterman: Something I found on vimeo...   
Microcontroller Course - Arduino Project 1: Something I found on YouTube...   
Arduino lights acrylic: Something I found on YouTube...   
ScratchWeDo- HandDrum0:    
http://www.arduino.cc/playground/Main/LEDMatrix  Using IC to control LED Matrix   
http://vimeo.com/5469191  8x8 LED   
http://www.youtube.com/watch?v=Ksc7IuENAw8&feature=related   LED cube:   
http://www.youtube.com/watch?v=dDLys1uR8y8 Rain:   
http://www.youtube.com/watch?v=PrBnERpcLjA&feature=related  Rgb led Strip  
http://www.youtube.com/watch?v=sLVXmsbVwUs&feature=player_embedded#at=28  The light harp   
http://www.youtube.com/watch?v=4mQDPiiOCUY&feature=player_embedded#at=58  Mood detector   
http://hackaday.com/2008/06/12/how-to-make-an-rgb-combination-door-lock-part-1/ Color keypad   
http://www.youtube.com/watch?v=tz_HT-FqEOE&NR=1  LED fire   
  
(SOUND)   
http://www.youtube.com/watch?v=h8Bu7fh-B6s  Sound sensor:   
http://www.youtube.com/watch?v=RGSn98AfSRw  LED sync to music  
 
(OTHER PROJECT INSPIRATIONS) 
http://www.youtube.com/watch?v=y1Bke3750WE  electromagnetic fields detector   
http://www.youtube.com/watch?v=ATnnMFO60y8  Sun Tracking Solar Panel w/ Arduino -   
http://www.youtube.com/watch?v=R8_dAgaBBdI  Arduino High Speed Photography Trigger   
http://j4mie.org/blog/how-to-make-a-physical-gmail-notifier/    How to make a Physical Gmail Notifier   
http://www.youtube.com/watch?v=M3K4BeiEg-U  HAND - Human Arduino based iNterface Device   
http://www.youtube.com/watch?v=XF7klY2kiuQ&feature=related  HAND-   
https://www.youtube.com/watch?v=Ttm62RBdOuo Coke music 
https://www.youtube.com/watch?v=L3l-zJafOnc DIY Interactive LED Coffee Table - Arduino Project 
https://www.youtube.com/watch?v=QDePWq4lN2E interaction with my sound reacting Arduino project 
https://www.youtube.com/watch?v=5h0PhDWSc4Y light jar 
 
(ARDUINO + UNITY) 
https://www.youtube.com/watch?v=7JQOxeWoDMM 
https://www.youtube.com/watch?v=oCwE5ayHgjM&t=172s 
https://www.youtube.com/watch?v=qHMyHHf2LME&t=196s 
 
FOR ON_LINE RETAILERS/WHERE TO BUY HARDWARE FOR ASSIGNMENTS:  
 (Arduino) 
https://www.walmart.com/ip/Ultimate-Starter-Learning-Kit-for-Arduino-UNO-R3-Board-LCD-1602-Servo-
processing/120128256?wmlspartner=wlpa&selectedSellerId=2961&adid=22222222227261320192&wl0=&wl1=g&wl2=c
&wl3=311211321829&wl4=aud-566049426865:pla-
562906974910&wl5=9003565&wl6=&wl7=&wl8=&wl9=pla&wl10=113509951&wl11=online&wl12=120128256&wl13=&v
eh=sem&gclid=Cj0KCQiAvqDiBRDAARIsADWh5TcvPX1D8pc0qV7bqvGF3hqlcR8zUXS0ASIwK2KNCEmzvW0EPSV2I08aAmo
aEALw_wcB 
(Others (if you need) - Robotics, Sensors)  
http://www.sparkfun.com  SparkFun  
http://www.adafruit.com/  Adafruit    
http://www.makershed.com/  Maker Shed    
http://www.liquidware.com  Liquidware   
http://shop.moderndevice.com/  Modern Devices (sensors, accelerometer and so on) 
http://www.robotmarketplace.com/products/sensors.html  The Robot Market Place (Inexpensive sensors)  
http://www.hobbypartz.com/  Hobbypartz (inexpensive servo motors)   
  
(General electronics parts and components: registers, transistors, etc)  
https://www.allelectronics.com  All Electronics   
https://www.parallax.com  Parallax   
http://www.digikey.com   Digi-key corporation   
https://www.jameco.com   JameCo    
http://www.mcmaster.com/    McMaster-Carr    
 
 
